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R = TMS (-)-aspidospermine 
Scheme6,Totalsynthesisof(Ǧ)ǦaspidospermineviaanRCMreaction.
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Scheme 10. Tebbe complex catalyzed the CM reaction (A) and the synthesis of the
metallacyclobutanecomplex(B).
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(1) CH2Cl2, -78 oC+
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a, R1 = H, R2 = H, R3 = H, R4 = CH3
b, R1 = H, R2 = CH3, R3 = CH3, R4 = CH3
e, R1 = NO2, R2 = CH3, R3 = CH3, R4 = CH3
d, R1 = NO2, R2 = H, R3 = H, R4 = Cl
f, R1 = NO2, R2 = iPr, R3 = H, R4 = iPr
c, R1 = NO2, R2 = CH3, R3 = H, R4 = CH3
g, R1 = NO2, R2 = CH3, R3 = Br, R4 = CH3
h, R1 = H, R2 = iPr, R3 = H, R4 = iPr
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Fig. 5 SIMes/IMes and phosphine ligands bearing ruthenium indenylidene complexes
51aǦo.
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Fig. 6 Phosphine and sizeǦreducedNHC or sizeǦincreasedNHC coordinated ruthenium
indenylidenecomplexes52aǦcand53aǦe.

Fig. 7 Phosphine and unsymmetrical NHC coordinated ruthenium indenylidene
complexes54aǦiand55a,b.
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60a, L = IMes












59g, R1 = NO2, R2 = CH3, R3 = H, R4 = CH3
59h, R1 = OMe, R2 = CH3, R3 = H, R4 = CH3
59b, R1 = NO2, R2 = CH3, R3 = Br, R4 = CH3
59a, R1 = NO2, R2 = CH3, R3 = CH3, R4 = CH3
59d, R1 = H, R2 = CH3, R3 = H, R4 = CH3
59c, R1 = H, R2 = H, R3 = H, R4 = CH3
59e, R1 = NO2, R2 = H, R3 = CH3, R4 = H
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1a, L = PCy3,
(Cy = Cyclohexyl)
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a, R1 = Methyl, R2 =
b, R1 = H, R2 =
c, R1 = H, R2 =
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5c ͺǤ͹ͳ ʹͻͷǤ͸ ͵ʹǤͻ ͵
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Scheme 3 Proposed mechanism for the formation of indenylidene complex III from
allenylideneintermediatesI.14,17c,d
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 1aa 2b 3c 3d 5a 5b 5cd 5dd
RuǦCl ʹǤ͵ͻͶͻȋ͸Ȍ ʹǤ͵͵ͲȋͳȌȀ
ʹǤ͵͵ʹȋͳȌ
ʹǤ͵ͺͻȋʹȌ ʹǤ͵ͻ͵ȋͳȌ ʹǤ͵͹ͻȋʹȌ ʹǤ͵ͺͶȋ͵Ȍ ʹǤ͵͹ͻȋʹȌ ʹǤ͵ͺͺȋ͵Ȍ
 ʹǤ͵ͻͷ͹ȋ͸Ȍ ʹǤ͵͵ͳȋͳȌȀ
ʹǤ͵ͶͶȋͳȌ
ʹǤͶͲͺȋʹȌ ʹǤ͵ͻͶȋʹȌ ʹǤͶͲͲȋʹȌ ʹǤ͵ͻͳȋ͵Ȍ ʹǤ͵ͺ͹ȋʹȌ ʹǤ͵ͻ͹ȋʹȌ
RuǦP ʹǤͶͲ͵Ͳȋ͹Ȍ ʹǤʹ͹ͶȋͳȌȀ
ʹǤʹ͹͹ȋͳȌ
ʹǤͶͳ͸ȋʹȌ ʹǤͶͳͲȋͳȌ ʹǤͶͳͷȋͳȌ ʹǤͶͳͶȋ͵Ȍ ʹǤͶͳ͸ȋ͵Ȍ ʹǤͶͳͷȋ͵Ȍ











ͳ͸͵Ǥͻͳȋ͹Ȍ ͳ͸͵ǤͶͻȋͷȌ ͳ͸͵Ǥ͵͵ȋͷȌ ͳ͸ͶǤͳȋͳȌ ͳ͸͵ǤͻͺȋͺȌ ͳ͸͵Ǥ͹ȋͳȌ
PǦRuǦP ͳ͸ʹǤʹʹȋʹȌ  ͳͷͻǤͲ͵ȋ͹Ȍ ͳͷͻǤͺͻȋͷȌ ͳ͸ͳǤʹ͹ȋͷȌ ͳͷͻǤ͸ȋͳȌ ͳ͸ͲǤ͸͸ȋ͹Ȍ ͳͷͻǤ͵ȋͳȌ
aData according to reference.28 b For compound 2, the asymmetric unit contains two
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ȋǦͺȌǡ ͳͶͳǤͻ ȋǦ͵Ȍǡ ͳͶͲǤ͵ ȋǦʹȌǡ ͳ͵ͻǤ͹ ȋǦͻȌǡ ͳ͵ͻǤͳ ȋǦͳͳȌǡ ͳ͵͵Ǥ͹ ȋǦͳͲȌǡ ͳ͵ʹǤ͵ ȋǦͷȌǡ
ͳʹͻǤ͸ȋǦͳʹȌǡͳʹͻǤͲȋǦ͸Ȍǡͳʹ͹ǤͺȋǦͶȌǡͳʹ͹ǤͷȋǦͳͷȌǡͳʹ͹Ǥ͵ȋǦ͹ȌǡͳʹͷǤ͵ȋǦͳͶȌǡͳʹͷǤͳ
ȋǦͳ͵Ȍǡǣ͵ʹǤ͸ ǡʹͻǤͺǡʹ͹ǤͺǡʹͷǤ͸ǡͳͻǤ͹ȋǦͳ͹ȌǡͳͺǤ͵ȋǦͳ͸ȌǤ















ʹȌǡ ͳ͵ͺǤͷͺ ȋǦ͵Ȍǡ ͳ͵ʹǤͶ ȋǡ ͶJǡ	α͵Ǥͳǡ ǦͳͲȌǡ ͳʹͻǤʹ ȋǦ͹Ȍǡ ͳʹͻǤͳ ȋǦ͸Ȍǡ ͳʹͺǤ͵ ȋǦͷȌǡ














ͳ͵Ȍǡ ͳʹ͹Ǥͳ ȋǦͳʹȌǡ ͳͳ͸Ǥ͸ ȋǦͶȌǡ   ǣ ͵ʹǤ͸ǡ ʹͻǤͺǡ ʹ͸Ǥͺǡ ʹ͸Ǥͷǡ













Ǧ͸Ȍǡ ͸Ǥ͸ͻ ȋǡ ͵Jǡα͹Ǥ͸ǡ ͳǡǦͶȌǡ  ǣ ʹǤ͸Ͷǡ ͳǤͻ͸ǦͳǤͻͻǡ ͳǤͺͳǦͳǤͺͶǡ
ͳǤ͹ͶǡͳǤͶ͹ǦͳǤ͸ͲǡͳǤͳͻǦͳǤʹͷǢͳ͵ȓͳȔȋͳʹ͸ǡ͵ǡʹͲιȌǣɁʹͻͶǤͻȋǡʹJǡα
͹Ǥ͸ǡǦͳȌǡͳͶ͵Ǥ͹ȋǦͺȌǡͳͶ͵ǤͳȋǦͻȌǡͳͶͲǤͶȋǦʹȌǡͳͶͲǤͳȋǦ͵Ȍǡͳ͵ͶǤͷȋǦͳͲȌǡͳ͵͵ǤͻȋǦ
ͳͻȌǡ ͳ͵ͲǤͲ ȋǦͳͺȌǡ ͳʹͻǤͲ ȋǦ͸Ȍǡ ͳʹͺǤͻ ȋǦ͹Ȍǡ ͳʹͺǤ͸ ȋǦͷȌǡ ͳʹͺǤ͵ ȋǦͳ͵Ȍǡ ͳʹͺǤʹ ȋǦͳͶȌǡ
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AppliedprocedurefortheRCMofdiethyldiallymalonate(11):
ͲǤͳ   ȋͳʹͲǡ
ͲǤͷȌ͵ȋͷȌǤ	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ǡͳǤʹͷρ
     ͵ ȋͲǤͷ ȌǤ       
ȋͲǤͷȌȋͲǤͳȌǤ
   ͳ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AppliedprocedurefortheROMPofCOD:
  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Applied procedure for the RCM of diethyl 2ǦallylǦ2Ǧ(2Ǧmethylallyl)malonate
(13):
 ǡ  ʹǦǦʹǦȋʹǦȌ ȋͲǤʹͷ ǡ ͳ Ȍ 
















T α ͳͲͲ ǡ U α ͳǤͲ͹ʹ  Ǧ͵ǡ ɊȋǦȽȌ α ͵ǤͺͲͶ Ǧͳǡ FȋͲͲͲȌ α ͺͺʹͲǡ ͵ͷͲ͹ͻ
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    
ǤRͳͲǤͲ͸ʹͺȋεʹVȋȌȌʹͲǤͳͺͳʹȋȌǤ͵Ǧ
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RǦ͵ȋǤͳͶͺȌǡaαbαͶͷǤͶ͹ͻȋ͵Ȍ%ǡcαͳͶǤͳ͹ͻͲȋͷȌ%ǡVαʹͷ͵ͻͺȋͶȌ%͵ǡZα
ͳͺǡ Tα ͳͲͲ ǡ U α ͳǤͳͲ͹  Ǧ͵ǡ ɊȋǦȽȌ α ͵Ǥͺͺͻ Ǧͳǡ FȋͲͲͲȌ α ͺͻ͸Ͷǡ ͵͵͹͸Ͳ
ǡͻͺ͸ͷȋRαͲǤͳͻ͸ͲȌ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αͳͺǡTαͳͲͲǡU αͳǤͲͺͲ Ǧ͵ǡɊȋǦȽȌα͵Ǥ͹͵ͳǦͳǡFȋͲͲͲȌαͻͳͲͺǡͷͶͶ͵ͷ
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    
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ʹǡ͸ǦǦͳǦ       ǡ 
 ͳͷͲι    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  
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 PʹͳȀ ȋǤ ͳͶȌǡ a α ͸Ǥ͸͹͸ͶȋʹȌ %ǡ b α ͳ͸Ǥͷ͸͹͵ȋ͸Ȍ %ǡ c α ͳͳǤ͸ͳͲ͹ȋʹȌ %ǡ Ⱦ α
ͻʹǤ͵Ͳͺȋ͵ȌιǡVαͳʹͺ͵Ǥʹʹȋ͹Ȍ%͵ǡZαͶǡTαͳͲͲǡU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ǤRͳͲǤͲ͵ͺ͵ȋIεʹV(I)ȌwRʹͲǤͳͲ͹ʹ
ȋȌǤ
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 8Ǥ ͸͵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ͳͶ Ǥ ǡ Ǥ ǡ 
Ǥ ǡ Ǥ   Ǥ ǡAdv.Synth.CatalǤ ʹͲͲͻǡ351ǡ
ͶͶͳǦͶͷͷǤ




ͶͶ͸͸Ǣ Ȍ Ǥ   Ǥ Ǥ ǡ Angew. Chem. Int. EdǤ ʹͲͲ͵ǡ 42ǡ ͶͷʹͶǦͶͷʹ͹Ǣ Ȍ Ǥ
ǡǤǡǤ	Ǥ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 7a 7b 7c
Atoms 1H 13C 1H 13C 1H 13C
1 Ǧ ʹͻ͹Ǥͺ Ǧ ʹͻͺǤͲ Ǧ ʹͻͺǤͲ
2 ͹Ǥͳͺ ͳ͵͸Ǥͻ ͹Ǥͳͻ ͳ͵͹Ǥͷ ͹Ǥͳ͵ ͳ͵͹ǤͶ
3 Ǧ ͳͶͺǤͶ Ǧ ͳͶͻǤ͵ Ǧ ͳͶ͹Ǥ͵
4 ͸Ǥͻͷ ͳͳͷǤ͸ ͹ǤͳͷǦ͹Ǥͳͻ ͳͳͺǤ͹ ͸ǤͻͶ ͳͳͷǤͷ
5 ͹Ǥ͵Ͳ ͳʹͺǤͶ ͹Ǥʹͻ ͳʹͺǤʹ ͹Ǥʹͻ ͳʹͺǤ͵
6 ͹Ǥͳͻ ͳʹͺǤ͹ ͹ǤͳͷǦ͹Ǥͳͻ ͳʹͺǤͳ ͹Ǥͳͻ ͳʹͺǤ͸
7 ͺǤͷ͹ ͳʹͺǤͺ ͺǤͷͺ ͳʹͺǤͻ ͺǤͷ͹ ͳʹͺǤͺ
8 Ǧ ͳͶ͵Ǥ͹ Ǧ ͳͶͶǤͺ Ǧ ͳͶ͵Ǥ͸
9 Ǧ ͳͶͳǤͷ Ǧ ͳͶͲǤ͵ Ǧ ͳͶͳǤͷ
10 ʹǤʹ͸ ʹ͹Ǥ͵ Ǧ ͵͵Ǥͻ  
11 ͳǤʹ͵ ͳͻǤ͸ ͳǤ͵ʹ ʹ͹Ǥ͹  
aChemicalshiftsarequotedinppmwithrespecttoresidualCHCl3(7.26ppm)andTMS
(0ppm).ThenumberingschemeislistedinFig.2.
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Fig. 3 I: The 1HǦNMR spectrum of 7a from 1.0 to 2.7 ppm; II: TheHSQC spectrum of
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shown at the 30% probability level), showing the atom labeling scheme of the
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 6a 6b 6c 1aa
Ru=C ͳǤͺ͸ͳȋ͸ȌȀͳǤͺͷȋ͵Ȍ ͳǤͺ͵͵ȋͺȌ ͳǤͺ͸ͻȋͷȌ ͳǤͺͶͳȋʹȌ
RuǦCl ʹǤ͵ͷ͹͹ȋ͹Ȍ ʹǤ͵͸͹ȋʹȌ ʹǤ͵ͶͷȋͳȌ ʹǤ͵ͻͶͻȋ͸Ȍ
 ʹǤ͵͸ͺ͸ȋ͹Ȍ ʹǤ͵͸ʹȋʹȌ ʹǤ͵͹ͶȋͳȌ ʹǤ͵ͻͷ͹ȋ͸Ȍ
RuǦP1 ʹǤ͵͹͹͸ȋͻȌ ʹǤ͵͹ͷȋʹȌ ʹǤ͵ͻ͸ȋͳȌ ʹǤͶͲ͵Ͳȋ͹Ȍ
RuǦP2 ʹǤ͵ͻͷȋͳȌ ʹǤͶͲͲȋʹȌ ʹǤ͵͹ͲȋʹȌ ʹǤͶͲ͸͸ȋ͹Ȍ
PǦRuǦP ͳ͸ͷǤͻͻȋ͵Ȍ ͳ͸ͺǤͲͳȋͺȌ ͳ͸ͻǤͲͲȋͷȌ ͳ͸ʹǤʹʹȋʹȌ
ClǦRuǦCl ͳ͸ͲǤͳͲȋ͵Ȍ ͳͷ͹ǤͷʹȋͺȌ ͳͷͺǤ͵ͷȋͷȌ ͳ͸͸Ǥͺ͹ȋʹȌ
 3ab 7a 7b 7c
Ru=C ͳǤͺͺʹȋ͸Ȍ ͳǤͺ͸ͻȋͷȌ ͳǤͺͷͺȋͺȌ ͳǤͺ͸Ͳȋ͸Ȍ
RuǦCl ʹǤ͵ͺͻȋʹȌ ʹǤ͵ͻʹȋͳȌ ʹǤ͵ͻ͵ȋʹȌ ʹǤ͵ͺͻȋʹȌ
 ʹǤͶͲͺȋʹȌ ʹǤ͵ͺͻȋͳȌ ʹǤ͵ͺͷȋʹȌ ʹǤ͵ͻͷȋʹȌ
RuǦP1 ʹǤͶʹ͹ȋʹȌ ʹǤͶͳͶȋʹȌ ʹǤͶͳ͸ȋʹȌ ʹǤͶͳͻȋʹȌ
RuǦP2 ʹǤͶͳ͸ȋʹȌ ʹǤͶͳ͸ȋʹȌ ʹǤͶͳ͵ȋͳȌ ʹǤͶͳͺȋʹȌ
PǦRuǦP ͳͷͻǤͲ͵ȋ͹Ȍ ͳ͸ͲǤ͸ͻȋ͸Ȍ ͳ͸ͲǤͻʹȋ͹Ȍ ͳ͸ͲǤ͸͵ȋ͹Ȍ
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Fig. 9 The CM between allylbenzene and cisǦ1,4ǦdiacetoxyǦ2Ǧbutene (Scheme 2, d)
applyingcatalystloadingof2.5mol%at25°Cindichloromethane.Linesareintendedas
visualaid.
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Fig. 5 Degradation of complexes 1b, 3a and 5aǦd in a CDCl3 solution at 20 °C in air
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Fig.6TheRCMofsubstrate6using1mol%of thecomplexesat30 °C (top)and35 °C
(bottom)inCH2Cl2(1M).Thelinesareintendedasvisualaid.
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ʹͳ͸Ǥ͹ ȋǡ ʹJǡ α ͹͵Ǥʹ ǡ ǦͳͺȌǡ ͳͶ͵Ǥͻ ȋǦͺȌǡ ͳͶͲǤͳ ȋǦʹȌǡ ͳ͵ͻǤͺ ȋǦͳͲȌǡ ͳ͵ͻǤ͸ ȋǦͻȌǡ
ͳ͵ͻǤͶͳ ȋǦ͵Ȍǡͳ͵ͻǤ͵ͻ ȋǦ͵ͳȀ͵ͷȌǡͳ͵ͺǤͺ ȋǦ͵ͳȀ͵ͷȌǡͳ͵ͺǤ͵ ȋǦ͵͵Ȍǡͳ͵͸ǤͻͶ ȋǦʹͳǡǦʹͶȌǡ
ͳ͵͸ǤͺͷȋǦʹ͸Ȍǡͳ͵͸Ǥ͵ȋǦʹʹȌǡͳ͵ͷǤ͹ȋǦ͵ͲȌǡͳ͵ͶǤͳȋǦͳͳȌǡͳ͵ͲǤ͹ȋǦͷȌǡͳ͵ͲǤͲȋǦ͵ʹȀ͵ͶȌǡ
ͳʹͻǤͻ ȋǦ͵ʹȀ͵ͶȌǡ ͳʹͻǤ͸ ȋǦͳʹȌǡ ͳʹͻǤͲ ȋǦʹ͵Ȍǡ ͳʹͺǤ͸ ȋǦʹͷȌǡ ͳʹͺǤͳ ȋǦ͸Ȍǡ ͳʹ͹Ǥ͵ ȋǦ͹Ȍǡ
ͳʹ͹ǤͳȋǦͳ͵Ȍǡͳʹ͸Ǥ͵ȋǦͶȌǡͳʹͷǤ͵ȋǦͳͶȌǡͳʹͷǤͳȋǦͳͷȌǡͷʹǤ͹ȋǡJα͵ǤͳǡǦͳͻȌǡͷʹǤ͵ȋǦ
ʹͲȌǡ ͵͵Ǥͳǡ ͵͵ǤͲ ȋǦ͵ͻȌǡ ʹͻǤͷǡ ʹͻǤ͵ ȋǦͶͲȌǡ ʹ͹Ǥ͹ǡ ʹ͹Ǥ͸ ȋǦͶͳȌǡ ʹ͸Ǥʹ ȋǦͶʹȌǡ ʹͳǤʹ ȋǦ͵ͺȌǡ
ʹͲǤͻȋǦʹͻȌǡʹͲǤ͵ȋǦ͵͸Ȁ͵͹ȌǡʹͲǤʹȋǦ͵͸Ȁ͵͹ȌǡͳͻǤͶȋǦͳ͹ȌǡͳͻǤͲȋǦʹ͹ȌǡͳͺǤͻȋǦʹͺȌǡͳͺǤͶ
ȋǦͳ͸ȌǤ ͵ͳȓͳȔ ȋʹͲʹǡ ͵ǡ ʹͲ ιȌǣ Ɂ ʹ͸Ǥ͹ ȋǡ Ȍǡ ʹ͵Ǥʹ ȋǡ ȌǤ 
ȋȌǣɋαʹͻʹͳǡʹͺͶͻǡͳͶͺʹǡͳͶͶͷǡͳͶͳ͹ǡͳͶͲͶǡͳ͵͹ͻǡͳ͵ͷʹǡͳʹ͸ʹǡͳʹͶ͸ǡͳʹ͵ͳǡͳʹͳʹǡ
ͳͳ͹͵ǡ ͳͲ͵͵ǡ ͳͲͲ͸ǡ ͺͷ͸ǡ ͺͶͷǡ ͹ͺͲǡ ͹͸͵ǡ ͹ͷͶǡ ͹͵Ͳǡ ͹ʹͷ ǦͳǤ Ǥ Ǥ 
ͷ͸͹͵ʹʹȋ͹͸Ǥ͵ͻȌǣ͸ͺǤͺ͵ǡ͹Ǥͷ͵ǡʹǤͺ͹Ǣǣ͸ͻǤͲ͸ǡ͹ǤͶͻǡǡʹǤ͸ʹǤ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ͶʹȌǡ ͳǤͶͳǦͳǤͶ͸ ȋǡ ͻ ǡ ǦͶ͵ǡ ǦͶͶȌǡ ͲǤͺͶǦͳǤͳ͸ ȋǡ ͳͷ ǡ ǦͶʹǡ ǦͶ͵ǡ ǦͶͶȌǢ
ͳ͵ȓͳȔȋͳʹͷǤ͹ͺǡ͵ǡʹͲιȌǣɁʹͻ͵ǤͲȋǡʹJǡαͻǤʹǡǦͳȌǡʹͳ͸ǤͻȋǡʹJǡα




















































ȋͳͲ ρȌ    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Applied procedure for the RCM of (1Ǧ(allyloxy)propǦ2ǦyneǦ1,1Ǧ
diyl)dibenzene:14a,28
ȋͳǦȋȌǦʹǦǦͳǡͳǦȌ ȋʹͶͺ ǡ ͳ Ȍ   
 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ǡ U α ͳǤ͵ʹͶ  Ǧ͵ǡ ɊȋǦȽȌ α ͶǤͳͺ͸ Ǧͳǡ FȋͲͲͲȌ α ʹͲ͸Ͷǡ ʹ͵͵͵ͺ 
ǡͻ͵ͺͲȋRαͲǤͲͻͲͻȌ Ǥ
ͳͲǤͲͷ͸ͲȋεʹVȋȌȌʹͲǤͳͲ͸ʹȋȌǤ
       5bǤ  ͳͶͳͶ͸ͷͶǡ
ͷ͸͹͵ʹʹǡ M α ͻ͹͹ǤͳͲǡ ǡ   Pʹͳʹͳʹͳ ȋǤ ͳͻȌǡ a α
ͳͶǤͳͷͲͲȋͶȌ%ǡbαͳͶǤ͵͸͵ͳȋ͵Ȍ%ǡcαʹͶǤͷ͹͵ͷȋͶȌ%ǡVαͶͻͻͶǤʹ͹ȋͳͻȌ%͵ǡZαͶǡTαͳͲͲǡ
U α ͳǤʹͻͻ  Ǧ͵ǡ ɊȋǦȽȌ α ͶǤͳͲͺ Ǧͳǡ FȋͲͲͲȌ α ʹͲ͸Ͷǡ ͳ͵ͺͲ͵ 
ǡͺʹͶͷȋRαͲǤͲ͸ͺ͵Ȍ Ǥ
RͳͲǤͲͶͺͺȋIεʹV(I)ȌwRʹͲǤͲ͹ͻͷȋȌǤ
       5dǤ  ͳͶͳͶ͸ͷ͵ǡ
͸ͳ͹͸ʹ	ʹǡMαͳͲͷͻǤͳͺǡǡPʹͳȀȋǤͳͶȌǡaαͳͺǤ͵Ͷͺͷȋ͹Ȍ
%ǡbαͳ͸Ǥͻͳ͸Ͷȋ͹Ȍ%ǡcαͳ͹ǤͶ͸ʹͻȋͺȌ%ǡȾαͳͲͲǤͶʹͺȋͶȌιǡVαͷ͵͵ͲǤͺȋͶȌ%͵ǡZαͶǡTαͳͲͲ
ǡ U α ͳǤ͵ʹͲ  Ǧ͵ǡ ɊȋǦȽȌ α ͵ǤͻʹͲ Ǧͳǡ FȋͲͲͲȌ α ʹʹ͵ʹǡ ʹ͸͹Ͳ͸ 
ǡͳͲͲͻ͵ȋRαͲǤͲ͹͹ͶȌǤ
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 Ru=CInd RuǦCNHC RuǦCl RuǦP CInd=RuǦCNHC CNHCǦRuǦP ClǦRuǦCl
4f ͳǤͺ͹͵ȋ͵Ȍ ʹǤͲͻ͹ȋʹȌ ʹǤͶͲ͹͸ȋͷȌȀ
ʹǤ͵͹ͻ͸ȋͷȌ
ʹǤͶͷͶͲȋͷȌ ͳͲ͵ǤͲȋͳȌ ͳ͸ͷǤͲ͵ȋ͸Ȍ ͳ͸͵ǤͷͷȋʹȌ
4g ͳǤͺͻʹȋ͹Ȍ ʹǤͳͲ͹ȋ͹Ȍ ʹǤͶͳͳȋʹȌȀ
ʹǤ͵ͺ͹ͻȋͳȌ




monitored by 1HǦNMR employing bis(3,5Ǧdimethoxyphenyl)methanone as an internal
standard.Thelinesareintendedasvisualaid.
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a: R = Methyl
b: R = Octyl









8a-c(1). KHMDS / Toluene, 0.5 h, r.t.
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Fig.5ORTEPrepresentationsof thestructuresofcomplexes9a,9c (thermalellipsoids
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Fig.9TheROMPofCODwithcomplexes2and8aǦc (0.05mol%)at40 °C inCDCl3(0.6
mL).Thelinesareintendedasavisualaid.
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Fig. 10 The RCEYM of substrate 11with complexes 2 and 8aǦc (2mol%) at 50 °C in
toluene(0.1M).Thelinesareintendedasavisualaid.
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Fig.1Complexes1Ǧ8.
In addition to the numerous background investigations based on structural 
tuning of NHC and/or phosphine ligands on the initial complexes 1a,b (Fig. 1), the 
synthesis of non-chelating bis-PCy3-coordinated ruthenium indenylidene 
complexes 2b, 3b, 4b, 5b, 6b, 7b and 8b were achieved via the corresponding bis-
PPh3-coordinated complexes 2a, 3a, 4a, 5a, 6a, 7a and 8a. Complexes 6b, 7b and 
8b are different from the other analogues by the substitution of alkyl groups instead 
ͺ–Summaryandoutlook
ʹʹʹ
of these bearing aryl moieties. Unfortunately, additional attempts to prepare an 
indenylidene complex bearing strong electron-withdrawing substituents did not 
succeed. All 1H and 13C resonances from the NMR spectra of complexes 2b, 3b,
4b, 5b, 6b, 7b and 8b were fully assigned, and all the new obtained complexes 
were evaluated by single-crystal X-ray diffraction analysis. The structural results 
reveal that either the bond lengths or the bond angles of the ligands around 
ruthenium center exhibit similar values for all newly obtained complexes as well as 
the reference complex 1b. Catalytic analysis in olefin metathesis showed the 
complexes performed quite similar in both catalyst initiation and propagation 
stages. All of these suggest that a variant of the substituents on the 3-position of 
the indenylidene fragment is not likely to cause an obvious influence on either the 
geometries around the ruthenium center or the catalytic activity for the first-
generation indenylidene complexes (bis-PCy3-coordinated complexes). 
Fig.2Complexes9Ǧ16.
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